The study has examined risk factors in cost estimation of building construction projects. An investigation was made of risk emanating from risk factors as perceived by building contractors. Data was collected by use of questionnaires were a total of 61 questionnaires were administered to building contractors. The analysis considered four categories of risk factors: construction, physical, financial and estimator's risk factors. The results show estimator's risk factors as perceived to have the highest risk on cost estimates. Overall respondents view indicate all four categories of risk factors have an influence to project performance at a range of moderate to high. The study has also established potential risks that originate from risk factors. Such risks are noted to work against the achievement of project goals and include amongst others, project delays, cost overrun and performance failures. It is hence recommended by the study for not only contractors to be vigilant in mitigation of risk factors, but clients as well should also take this initiative as they are bound to suffer when inaccurate cost estimates are committed to a project.
Introduction
Project goals in buildings are typically geared towards time, cost and quality it is hence prudent that contractors maintain a position for identification and mitigation of potential risks that may divert achievement of project objectives. Such strategy should commence at the early planning stages and for a contractor, at the cost estimation stage. Although all business ventures or projects are inherent of risks, the construction industry is relatively more prone to uncertainties compared to other industries; furthermore the industry is viewed as slow to adopt risk management practices [1] ). This shortcoming makes the industry loose potential gains inherent in application of risk management procedures [2] . Failure of most construction projects to complete in the agreed time and budget is alleged attributed to risks inherent in construction projects [3, 4] .
As cost estimation of construction projects is done under great uncertainty, it is of interest then to examine risk factors in cost estimation of building construction projects so as to have strategy for mitigation. This is important as accurate cost estimates are linked to project success [5] and [6] .Accurate cost estimates are acknowledged as key for contractors to remain competitive in business [7] . The significance of accurate cost estimates in the construction industry cannot be overemphasized; as cost estimates are an integral component in the prioritization, planning and control of development projects. Tanzania like many other developing countries invests a substantial amount of development funds in the construction sector. For Tanzania the investment spending is reflected in its Gross Fixed Capital Formation (GFCF) that has been on the increase since independence. This is a scenario typical for developing countries where investment in infrastructure uses a big chunk of a country's development budget. Henceforth, to obtain value for money invested, it is imperative for actors in the industry to develop strategies so as to have accurate cost estimates for construction projects
The purpose of an estimate for a construction project is to postulate required cost for project completion in accordance to contract requirements [8] ; it also serves a key function for securing new contracts hence providing opportunity for a contractor to remain competitive in business [9] . The diverse role of project cost estimates have been given in Weatney as cited in [10] and [11] who acknowledge its use not only limited to bidding, but also to other development activities. 
Risk Factors in Construction
Risk factor is explained as an attribute, or characteristic that increases likelihood of loss and may lead to changes as far as objectives are concerned [12] . Defined [13] as a potential complication or problem which can affect project objectives. Also as an uncertain future event or condition with an occurrence rate of greater than 0% but less than 100% that will have an undesired effect on at least one of the project objectives.
Failure to evaluate risk factors during cost estimation of construction projects jeopardizes a contractor's capability to finish a job. Identification of risk factors surrounding achievement of project goals has hence been the motivation for the study undertaken. Specifically the study has identified and prioritized risk factors during the cost estimation stage by building contractors. Building contractors' organizations have been taken as the subject of study based on the concept given in [14] of the existing relation between risk factors, risk outcomes, and organizational practices.
Factors influencing the accuracy of cost estimates as identified in [15] have included financial matters, bidding situations, project characteristics and applied estimating procedures. Availability of design information, type and quality of cost data, project type, project size, number of bidders, market stability, personal factors, skillfulness in estimating have likewise been mentioned as influencing factors [7, 16, 17] .
Approaches towards mitigation of risk factors in cost estimation have been suggested [18] . Conducting risk identification is suggested as one of the mitigation, defining the project risk factors in costs of previous projects, identifying unknowns at estimation stage that later became margin killers and using this knowledge for future cost estimation are amongst those identified [19] . Carrying out value engineering, having risk management plans purported as strategy towards mitigation [20] . Contractor awareness of the external environment requirements during cost estimation and subsequent consideration of external factors such as regulatory authorities' requirements could also avert risk occurrence [21] . Risk averse strategies during bidding process have also been discussed in [22] . Sub-contracting wherever possible, seeking more information to reduce uncertainty, taking insurance covers, and on the extreme, avoidance or declining a bid invitation when the risk is viewed beyond tolerance level have also been mentioned as potential mitigation measures [23] .
Risk factors in cost estimation
The article has adopted categorization of risk factors in cost estimation as given in [7, 12] and [25] . Risk factors in cost estimation have been identified [12] as constituting construction risk factors, physical risk factors and financial risk factors. Construction risk factors in cost estimation explained as risk factors related to plant/equipment or labor. This kind of risk could be in terms of accessibility to plant or equipment and also implicate: suitability of equipment, operational skills of operator and plant or equipment breakdown. For labor may encompass availability of skilled and experienced labor, labor force strike, management skills, material availability and supplier insolvency. These construction risk factors are purported, to extend to unexpected adverse site conditions [12] .
Physical risk factors in cost estimation are factors related to physical nature of the project that can result to changes or damages to the building project. They include: design changes, insufficient details, bad weather, accidents, and theft of materials ( [12] . Financial risk factors were explained to include, inflation in prices of materials and goods, fluctuations, and cash flow stability. With regard to estimator's risk factors these have been linked to: nature of competition, contract period, completeness of drawings and specification, completeness of project scope definition, foreseeable changes in materials, and design, current workload, errors in judgment, availability of data base from previous works and experience in particular projects [7] and [25] .
Data Collection and Analysis
Data collection was limited to Dar es Salaam City, which is the commercial capital city of Tanzania, and is the most active region for construction activities. The Hence the sample size drawn from each stratum was 49 for class I and 12 for class II.
Fish bowl sampling technique [26] A total of 61 questionnaires were administered to respondents and the response rate obtained was 77% and 23 % for Class I and II building contractors respectively. The questionnaire comprised five key areas of focus. The first part collected general information of the respondent; which inquired qualification of the respondent, occupation and number of years working in building projects. The second part targeted a collection of views from respondents on risk factors in cost estimation, where 24 risk factors were listed. The third part was designed for collecting respondents' experience on risks in building projects that originate from risk factors. The last part of the questionnaire targeted collection of potential mitigation measures of risk factors in cost estimation as viewed by respondents.
Analysis and Discussion
i) Construction risk factors in cost estimation Eight risk factors identified in [12] were used with the aim of identifying construction risk factors in cost estimation as experienced by contractors in Tanzania. The results are shown in Table 1 .
The results showed the highest risk factor under this category, was "unexpected adverse site conditions" having the highest mean score; followed by "levels of labor productivity" that came second in rank. An unexpected adverse site condition with a mean score of 4.08 is in the grading position of "very important factor". Labor productivity, suitability of plants and equipment, availability of materials were ranked as moderately important with mean scores ranging between 3 and 4.
The interpretation made is that the three risk factors, namely unexpected adverse site conditions, labor productivity levels and suitability of plants and equipment are key risk factors to be taken into consideration during cost estimation. From the results it was noted that labor force strike had the lowest mean score implying it is being perceived to have the least influence in cost estimates. Identification of adverse site condition as the highest factor from the list of identified risk factors corresponds with studies that had found difficulty and unexpected adverse site conditions was an inflating factor to contractor's pricing during tendering [27] .
ii) Physical risk factors in cost estimation Six physical risk factors in cost estimation were examined with respect to significance, by the respondents. Chronologically, significant risk factors in cost estimation under this category as reported by contractors was, incomplete design and specifications, design changes, and site security. The least important risk factors were reported to be bad weather and operative accidents. Refer Table 2 . What is noted is that mean scores of all risk factors is above 2.5, implying that contractors view the significance of these factors as moderately important. No factor however was viewed as "very important".
iii) Estimator's risk factors Six estimator's risk factors as given in [7, 25] and [28] were used to collect contractors' view on the significance they place on such risk factors. These risk factors were incomplete scope definition, quality of cost data, skillfulness in estimating, current work load, access to site, and tendering period. See Table 3 .
The results showed the most significant risk factors in cost estimation chronologically are: incomplete scope definition, tendering period, and quality of cost data while the least factor being current work load. However of interest in these results is the significance contractors put on the estimating factors; as it is noted with an exception of one risk factor, of current work load, all scored a mean of above 3.5. This indicates all estimating factors are considered important and tendering period and incomplete scope definition reported to be very important, with mean scores above 4.0. iv) Financial risk factors Under this category three financial risk factors were presented to contractors requiring them to weigh in terms of their importance in cost estimation. These were, funding uncertainties, inflation, and suitability of market conditions. Under financial risk factors, the identified risk factor with the highest mean score is funding uncertainties while stability of market condition scored the least, meaning that funding uncertainties is perceived as the greatest risk factor for building contractors in cost estimation. Refer Table 4 .
Risks in Building Construction Projects Emanating from Risk Factors in Cost Estimation
Data was collected and analyzed to obtain the perception of building contractors of what they identify as risks that occur in building construction projects that originate from cost estimation risk factors.
For construction risk factors in cost estimation potential risks in project identified by respondents included buildability complications, project delays, construction cost overrun, project delays and tight schedule which may lead to low quality work. With respect to physical risk factors in cost estimation, resulting risks identified by respondents as possible to occur included changes in requirements or design, undocumented change orders, theft or loss of materials and equipment, project delays, varied labor and equipment productivity. For estimator's risk factors in cost estimation, resulting risks included liability challenges as scope does not clearly define where liability starts and finishes, rushed bids, poor judgment, inadequate program scheduling, inaccurate cost estimates and failure to meet delivery schedules. Financial risk factors in cost estimation, resulting risks as viewed by the contractors included, contractor failure to perform, interest charges changes and price fluctuations.
What is being noted is that, adverse effect of cost estimation risk factors has potential of jeopardizing achievement of construction project goals.
Approaches towards Mitigation of Risk Factors in Cost Estimation
Based on respondents' views, the most effective way of mitigating risk factors during cost estimation is 'understanding of the project's external environment" while the least strategy is 'withdrawal from tendering'. The "use of tools and techniques for determination of likelihood of risk' came second in rank with a mean score of 3.26, and the third mitigation measure suggested was 'inclusion of a sufficient contingency amount in estimates". It is noted, with an exception of understanding the project environment, other mitigation measures are viewed as moderately effective.
Conclusion
As risk factor is an attribute, or characteristic that increases likelihood of loss and can lead to changes as far as objectives are concerned [12] , the investigation has shown contractors are aware of cost estimation risk factors related to construction. The investigation has established all four risk factors, construction, physical; estimators and financial risk factors have an influence on the accuracy of cost estimates of building construction projects and are important. The study has also established the top ranked factors are estimator's risk factors and financial risk factors. That, incomplete scope, limited tender period and quality of cost data have a significant influence in the accuracy of cost estimates; followed by funding uncertainties and inflation. Moreover, not only respondents have shown awareness of cost estimation risk factors in building construction projects, but have also expounded their potential risks to building projects. These risks emerging from risk factors include amongst others project delays, cost overruns and unrealistic tight schedules that may result to low quality work. As it may be noted these resulting risks, are in conflict to key construction project goals of time, cost and quality.
Implication to Construction Industry
The outcome of the research is further noted to have implication beyond construction firms. This is so since the study has established the outcome of the risk factors, affects other parties to the project as well. Outcomes such as project delays, low productivity, and failure to accomplish scheduled tasks are some of the outcomes that not only affect negatively the contractor but project clients' as well.
In most developing countries, the major client is the Public client; hence the implication is that public funds are subsequently not committed to good use. It is hence of interest for construction industry stakeholders to be conversant with mitigation measures of risk factors and seek to deploy them. Certain governments initiatives through regulatory bodies has examples of by-laws and regulations that though may not by intent, serve as mitigation measures for some of the risk factors. Minimum time set by the Tanzania Public Procurement Authority Regulation (2013) for contractors to bid as appearing in its Eighth Schedule [27] functions as a mitigation measure. Furthermore it is also in the interest of contractors themselves to thrive towards adoption of mitigation measures of cost estimating risk factors as established from the study, as they are prone to suffering greater loss compared to other parties in the project. Studying the project's external environment is crucial towards this end.
Limitation of Study and Generalizability
Although the study has limited itself to Tanzania, a developing country it is however acknowledged that the implications go beyond this geographical and economic limitation. This is so as risk factors whether physical, construction or estimator's, are inherent in any construction project venture.
Furthermore, despite the author taking the stance that high class building contractors carrying large investments, are at a position to be relatively more affected by risks, the selection of contractors from Class I and II only is viewed as one of the study's limitation. The author acknowledges that risk factors manifestation is not class bound that building contractors in other classes are also prone to these factors. The other limitation is that the study has only focused in building contractors in Tanzania with ongoing projects in Dar es Salaam. Contractors working outside Dar es Salaam and in other countries with similar economies are susceptible to these risk factors as well. However, despite the spatial limitations, the results are viewed by the author to have opened up an awareness advocacy for mitigation of risk factors during the cost estimation process.
